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Available Configurations Include:

600-C-089 - Series 600 Oxvgenates GC Analyzer (FID, Valve, 2m & 30m)
500-C-089 - Companion 1 Portable Oxygenates GC Analyzer
(FID, Valve, 2m & 30m)
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The DPS Perma-gas 1 Plus Sulfur GC System is ideal for separating
the whole gas components Hydrogen, Oxygen, Nitrogen, Methane,
Carbon Monoxide and Carbon Dioxide with one injection. Additionally,
H2S and C2 through C6 hydrocarbons are easily separated in the same
analysis. The sensitive and universal Helium l[onization Detector (HID)
from DPS and our innovative 2 column and valve configuration
simplifies this analysis. The DPS Perma-gas 1 + Sulfur GC Systems
are ideal for ppm level measurements in your high percentage gas
samples. Perma-gas 1 + Sulfur GC Systems can be built info our
Series 600 Lab GC, or the Portable Companion 2, allowing you to take
the analyzer with you into the field. Only a small fank of Helium is need
to operate the GC System. The fast heating and rapid cooling column
oven in every DPS GC assures rarid samele turnaround. The fully
integrated Perma-gas 1 + Sulfur GC Analyzer Systems are small and
lightweight and all DPS systems are modular for expandability,
upgrades, and easy service.

Available Configurations Include:

600-C-073 - Series 600 Perma-Gas 1 + Sulfur GC Analyzer (HID, PID,
Valve, 3 Columns)

500-C2-073 - Companion 2 Portable Perma-Gas 1 + Sulfur GC Analyzer (RID, PID,
Valve, 3 Columns)

Series 600 GC

Permanent Gases & Hvdrocarbons - 1000 ppm

HID Detector
Detector Temeperature = 200C
High Voltage = 800V

Carrier = Helium @ 200 kPa
Comeoneat Column - Mol Sieve & Silica Gel in Series
Oxvgen Temp Program = 60C (4 min) fo 220 @ 15C/min 9
Nitrogen 5
Methane 6 [I 1
Carbon Monoxide 1
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PID Detector
Detector Temperature = 150C
High Voltage = 600V Sulfur Compounds - 10 pPm
Component Carrier = Helium @ 200 kPa
Hydrogen Sulfide Column = 2m XL-Sulfur Micro-packed
Carbonyl Sulfide Temp Program = 60C (4 min) to 220 @ 15C/min
Methyl Mercaptan
Dimethyl Sulfide 1
Dimethyl Disulfide I 2 5
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With the dramatic increase in biofuels production around the world
there is an ever increasing demand for the analysis of Methanol and
Ethanol in these fuels. The classical method for analysis, ASTM Method
D5501 uses very long columns (100 or 150m) to adeauately separate
these alcohols from other interfering compounds in these complex fuel
mixtures, with run times of about 40 minutes. Many plants reauire the
Ethanol content of the denatured fuels be analyzed before the fuel is
transported, which is difficult with such long run times. The recent
development of carpillary columns for biofuels separations has helped
tremendously. The DPS Alcohols GC System is configured with the latest
designed high resolution carpillary column and the sensitive FID detector to
quickly detect these compounds in less than 10 minutes. The fast heating
and rarid cooling column oven in every DPS GC assures raprid sample
turnaround. The fully integrated Alcohols GC Systems are small and
lightweight and all DPS systems are modular for expandability, upgrades,
and easy service.

Available Configurations Include:

600-C-111 - Series 600 Alcohols GC Analyzer (FID, 30m)
500-C-111 - Companion 1 Portable Alcohols GC Analyzer
(FID, 30m)

Series 600 GC

Methanol & Ethanol in Gasoline

FID Detector

Detector Temperature = 300C

Gain = 4

Collector = -100V

Carrier = Helium @ 50 kPa = 10mls/min

Column = 30m x 0.25 Bioethanol

Temperature Program = 50C (hold 2 min)
to 250C @ 30C/min

Peak  Comeonent Area
1 Methanol 241.3
2 Ethanol 21735
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Sulfur Compounds
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The analysis of sulfur containing compounds in petroleum products is
drawing more attention around the world as governments are passing
regulations for products with lower sulfur concentrations, which lead to
lower sulfur emissions. There are a host of problems associated with the
sampling and analysis of sulfur compounds. First and foremost is that
sulfur compounds degrade on metal surfaces, especially hot metal;
making sulfur compounds difficult fo store. Secondly, you heed to
differentiate them from the hydrocarbon mixtures for analysis. The DPS
Sulfur GC Analyzers answer these problems with an inert sample path,
free of hot metal surfaces, the [atest analytical column technology, and
the sensitive FPD detector. The DPS Sulfur GC Systems are ideal for
vour complex hydrocarbon mixtures reauiring sensitive sulfur
measurements. The fast heating and rarid cooling column oven in every
DPS GC assures raprid sample turnaround. The fully integrated Sulfur GC
Analyzer Systems are small and lightweight and all DPS systems are
modular for expandability, upgrades, and easy service.

Available Configurations Include:

600-C-095 - Series 600 Sulfur Compounds GC Analyzer (FPD, 30m)
500-C2-095 - Companion 2 Portable Sulfur Compounds GC Analyzer (FPD, 30m)

Series 600 GC

Sulfur Compounds
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Comeonent Area
Hydrogen Sulfide 1787.9
Carbonyl Sulfide 2639.5
Methyl Mercaptan 3484.1
Ethyl Mercaptan 284.6
Carbon Disulfide 8370.5
Dimethyl Sulfide 8031.7
2Propyl Mercaptan  5168.1 56 8,4 12 13
Allyl Mercaptan 7467.7
1-Propyl Mercaptan 7080.3
10 Ethyl Sulfide 3838.2
11 Butyl Mercaptan 1367.3 7
12 Dimethyl Disulfide 8883.5 3
13 Allyl Sulfide 8360.7
14 Propyl Sulfide 979.9
15 Butyl Sulfide 874.1
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Transformer Oil Gas Analysis - TOGA (e Y
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The DPS TOGA GC Systems are desighed to analyze oil from
electrical insulation materials that may have decomposed under
thermal, or electrical stresses. The gaseous decomposition products
indicate the type of fault inside the transformer. The DPS TOGA GC
Systems separate all 11 components in ohe injection; Hydrogen,
Oxvgen, Nitrogen, Methane, Carbon Monoxide, Ethane, Carbon Dioxide,
Ethylene, Propane, Acetylene, and Propylene. All compounds are
detected with the sensitive and universal Helium [onization Detector
(BID). A Flame lonization Detector (FID) and Methanizer can be added
for even lower detection limits of the hydrocarbons, CO & CO02. Our
innovative 2 column and valve configuration simplifies this analysis
and follows ASTM 3612C for gas analysis using headspace injection.
The headspace sample can be iniected using a mulfi-vial autosameler,
or a single sample headspace accessory can be built into our Series
600 Lab GC, or the Portable Companion 2 for analyses in the field. The
fast heating and rarid cooling column oven in every DPS GC assures
rarid sameple turnaround. The fully integrated TOGA GC Analyzer
Systems are small and lightweight and all DPS systems are modular
for expandability, urgrades, and easy service.

Available Configurations Include:

600-C-078 - Series 600 TOGA GC Analyzer (HID, Headspace Concentrator, 2 Columns)
600-C-082 - Series 600 TOGA GC Analyzer (HID, FID/Methanizer, Headspace Concentrator, etc.)

500-C2-078 - Companion 2 Portable TOGA GC Analyzer (HID, Headspace Concentrator, 2 Columns)
500-C2-082 - Companion 2 Portable TOGA GC Analyzer (HID, FID/Methanizer, Headspace Concentrator, etc.)

TOGA - Gas Analysis Series 600 GC
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Bio-Diesel
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Bio-diesel is a renewable fuel used as a substitute for petroleum
diesel fuel. Biodegradable and nontoxic, bio-diesel is made from soy
oil, vegetable oil, recycled cooking oil, or animal fat. Bio-diesel made
from vegetable oils and animal fat perform like petroleum diesel, but
are much cleaner burning with reduced emissions. A high content of
free and fotal glycerin lead to buildur and poor engine performance.
Conseauently, the glycerin content is one indicator of the quality of
the bio-diesel fuel. For your convenience, DPS has configured the Bio-
diesel GC Analyzers to help you define the free and total glycerin
content using our standard cool on-column iniector, guard column,
analvtical column, and our sensitive FID detector. The fast heating
and rarid cooling column oven in every DPS GC vastly increases your
sample througheut. The fully integrated Bio-diesel GC Analyzer
Systems are small, lightweight, and rugged to go where ever you
need them. All DPS systems are modular for expandability, urgrades,
and easy service.

Available Configurations Include:

600-C-031 - Series 600 Bio-diesel GC Analyzer (FID, 10m)
500-C-031 - Companion 1 Portable Bio-diesel GC Analyzer (FID, 10m)

Series 600 GC

Glycerine in Bio-Diesel
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40000 [

FID Detector
Detector Temperature = 300C
Gain = 6
Collector = -100V
Carrier = Hvdrogen @ 40 kPa = 10mls/min
Column = 10m x 0.53 MXT-5
Temp Program = 60C (hold 1 min) to 200C
@ 10C/min (hold 7 min) to 320C @ 5C/min

Diglycerides

Monoglycerides
Glycie Triglycerides
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Pefrochemical

BTU - Heating Valve

Every day millions of cubic feet of natural gas flow through
pipelines around the world. The heating value, measured as BTU,
determines the cost and ultimate value of the natural gas. The natural
gas mavy either be in a gas or liauid phase, where larger hydrocarbons
always have a higher heating value. The rugged and reliable Series
600 [aboratory and Companion portable versions of the DPS BTU GC
Systems automatically samele and analyze the natural gases coming
from these pipelines. The analysis of C1 - C5 hydrocarbons by our
sensitive FID detector takes less than 2 minutes, and we don’t
program the column oven, so that samples can be run one after
another auickly. The BTU value is automatically calculated and
reported after each analysis. The GC Systems can also be configured
with a second detector to measure whole gas components and a
methanizer for Carbon Dioxide. The fully integrated BTU GC Systems
are small and lightweight and all DPS systems are modular for
expandability, urgrades, and easy service.

Available Configurations Include:

600-C-096 - BTU GC Analyzer (FID, Valve, 2m)
500-C-096 - Companion 1 Portable BTU GC Analyzer (FID, Valve, 2m)

Series 600 GC

Low Level Natural Gas Standard

Instruments. (nc.
www.dps-instruments.com

FID#1

FID Detector

Detector Temperature = 200C

Gain = 4

Collector = -100V

Valve = 100C

Carrier = Hydrogen @ 250 kPa
Column = 4m x 1/8” 20% OV-1

Teme Program = 110C [sothermal
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Peak Component
1 Methane
2 Ethane

3 Propane
4 iso-Butane
5 n-Butane
6 n-Pentane

Mole Fraction

Area

295.5
604.1
370.9
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Freon Gases

Instruments. Inc.
www.dps-instruments.com

For over 80 vears, chlorofluorocarbons have been the compounds of
choice to use as refrigerants, which are compounds used in heat cycles that
undergo a phase change from a gas to a liquid and back. Until concerns about
depletion of the ozone laver, global warming, and the rise in cases of skin
cancer. [n the 1980’s, the most widely used refrigerants were the
chlorofluoromethanes, R-12 and R-22, with R-12 being more common in
automotive air conditioning and small refrigerators, and R-22 being used for
residential and light commercial air conditioning, refrigerators, and freezers.
More recently, less ozone destructive compounds like Freon 134, which is a
fluorocarbon only, have been develored to replace the ozone depleting
chlorofluorocarbons. The DPS Freon Gases GC Systems are desighed with
safety in mind to check the purity of the Freon, monitor workelace conditions,
detect leaking refrigerants, or monitor concentrations in the atmosphere. Let
the latest designhed high resolution column and the sensitive FID detector do
the hard work for you. We have also added a Gas Sampling Valve to automate
vour sampling and analysis. The fast heating and rarid cooling column oven in
every DPS GC vastly increases your sample througheut. The fully integrated
Freon Gases GC Systems are small and lightweight and all DPS systems are
modular for expandability, urgrades, and easy service. -

"

Available Configurations Include:

600-C-090 - Series 600 Freon Gases GC Analyzer (FID, Valve, 1m)
500-C-090 - Companion 1 Portable Freon Gases GC Analyzer (FID, Valve, 1m)

Series 600 GC
Freon Gases FT5
200.000
FID Detector
Detector Temperature = 200C
Gain =5
Collector = -100V 3
Carrier = Helium @ 250 kPa
Column = Im X 1/16” Shin Carbon ST
Temp Program = 125C (hold 1 min)
t0 300C @ 10C/min
Peak Component fArea !
1 Freon 134 2911.8
2 Freon 12 639.5
3 Freon 113 306.7
4 Freon 114 1684.6
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Companion 1 Portable GC
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Hvdrocarbon Fuels

S

. Instruments. Inc.
www.dps-instruments.com

Available Configurations Include:

600-C-092 - Series 600 Hydrocarbon Fuels GC Analyzer (FID, S/S, 30m)
500-C-092 - Companion 1 Portable Hydrocarbon Fuels GC Analyzer (FID, 30m)

Series 600 GC

Hvdrocarbon Fuels

FID Detector J i Jet Fuel
Detector Temperature = 300C LT N T

Gain = 4 : .
Collector = -100V I
Carrier = Helium @ 40 kPa = 10mls/min |
Column = 30m x 0.53 MXT-5 Gasolme
Temperature Program = 60C (hold 2 min)

10 250C @ 8C/min

1
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Hydrocarbon Gases

Instruments. Inc.
www.dps-instruments.com

In Natural Gas and other hydrocarbon products, the separations of the
light hydrocarbon gases in the C1 - C4 range have always been a challenge.
The compound separations are economically critical, because the
compounds determine the BTU value, which dictates the value of the gas
product. The isomers of the C2’s and C4’s have, in the past, been
particularly difficult fo separate. GC Systems have been configured with
multirle columns and detectors and complex valve systems to attempt to
solve the analysis problem. The development of carpillary columns for light
hydrocarbon separations has helped tremendously. The DPS Hydrocarbon
Gases GC System is configured with the latest desighed high resolution
capillary column and the sensitive FID detector to quickly detect these
compounds. [n the Series 600 we have added a Split/Splitless iniector to

column oven in every DPS GC assures rarid sample furnaround. We have
added a gas sampling valve to increase your throughput by automating the
sampling and then injecting sameles for you. The fully integrated
Hydrocarbon Gases GC Systems are small and lightweight and all DPS
systems are modular for expandability, upgrades, and easy service.

Available Configurations Include:

600-C-091 - Series 600 Hydrocarbon Gases GC Analyzer (FID, S/S, Valve, 30m)
500-C-091 - Companion 1 Portable Hydrocarbon Gases GC Analyzer
(FID, Valve, 30m)

Series 600 GC

Hydrocarbon Gases

] | |
040 |
2 4
3 FID Detector
Peak T frea Detector Temperature = 200C
1 Methane 1487.9 G S o
2 Ethylene 2639.5 Carrier - Heli 0 kPa - 10mis/mi
3 Ethene 24841 arrier = Helium @ 50 kPa = 10mls/min
4 Acetylene 26846 Column = 30m x 0.53 MXT-UPLOT
5 Propane 120 4'7 1 Temperature Program = 60C (hold 1 min)
. 6  Propyiene 1192.7 56 8 10200 @ 10C/min
8 7 Cyclopropane 1204.7
= 8 Propadiene 1070.5
o 9 Propyne 980.3 9
< 10 isoButane 1288.3 14
= 11 n-Butane 167.4
3 12 IButene 583.4 7 13
£ 13 cis-2-Butene 660.7 1
'S 14 trans-2-Butene 750.6 15
15 1,3-Butadiene 604.1 12 17
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Methods 25 & 258 - C1-C6 Hydrocarbons

. Instruments. Inc.

www.dps-instruments.com

Available Configurations Include:

600-C-094 - Series 600 Method 25 & 25A GC Analyzer (FID, Valve, 1m Column)
500-C-094 - Companion 1 Portable Method 25 & 25A GC Analyzer (FID,
Valve, 1m Column)

Series 600 GC

Method 25 Hydrocarbons b L
C1 - C6 Hydrocarbons

FID Detector Peak Component Area
Detector Temperature = 300C | Methane 381.1
Gain = 4 2 Ethane 139.4
Valve = 150C 3 Propane 1132.3
Collector = -100V 4 Butane 1486.1 ;
Carrier = Helium @ 120 kPa = 10mls/min 5 Pentane 1860.5 I
Column = 2m x 1/8" Silica Gel 6 Hexane 2060.0 . I
Temperature Program = 80C (hold 2 min) fo 240C @ 15C/min ! fi ;

i B

Methane & non-Methane Hydrocarbons

Peak Component Area
1 Methane 369.1
2 non-Methane  7057.9

e
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Mine Safety 12

S

Instruments. Inc.
www.dps-instruments.com

In every mine there is a chance that the Gases naturally occurring
might build up to a high enough concentration to become explosive.
The monitoring of these gas concentrations, therefore becomes a
concern fo maintain the safety of the mine workers. The key
compounds of interest are Hydrocarbons in the C1 - C2 range and
Carbon Monoxide and Carbon Dioxide. These light hydrocarbon gases
have always been a challenge to separate. The development of
capillary columns for light hydrocarbon separations has helped
tremendously. The DPS Mine Safety GC System is configured with
these latest designed high resolution capillary column and the
sensitive FID, to quickly detect these potentially explosive compounds
in less than 2 minutes. We have added a Vacuum Pume and Gas
Sample Valve to fully automate the samele analysis. The fast heating
and rarid cooling column oven in every DPS GC assures raprid sample
turnaround. The fully integrated Mine Safety GC System is small and
lightweight and all DPS systems are modular for expandability,
upgrades, and easy service.

Available Configurations Include:

500-C2-091 - Companion 1 Portable Mine Safety GC Analyzer (FID, 30m)
Includes: 10-port Gas Sampling Valve, Valve Oven, Vacuum Pumpe,
Methanizer, and “Ultra Quiet” Air Compressor

Mine Safety Gases

10 ppm G [FID I ]
100000 [

FID Detector

Detector Temperature = 375C

Igniter = 20

Gain = 6

Collector = -100V

Valve = 100C

Methanizer

Carrier = Hydrogen @ 45 kPa = 10mls/min
Column = 30m x 0.53 MXT-QPLOT
Temperature Program = 50C Isothermal
250uL [niection
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]
[
(]
t=)
=
]

Comeponent

Carbon Monoxide 8
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Carbon Dioxide 9!
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Mud-Logging

The process of Mud-logging involves collecting, analyzing and
recording the meaningful solids, fluids, and gasses brought to the
surface by the drilling fluid (mud). For the gas analysis portion of the
mud-logging process, the rugged and reliable DPS Mud-logging GC
System automatically sameles and analyzes the gases coming out of
the mud for methane and heavier hydrocarbons using a sensitive FID
detector. The entire cycle time for speciation of C1 - C5
hydrocarbons is less than 2 minutes and the BTU value is
automatically calculated. A 2nd FID detector is added to determine
total hydrocarbons at the same time. Using a built-in air compressor,
the entire system runs off one tank of hvdrogen. Adding a
methanizer to the FID to analyze CO2 is especially helpful for
monitoring a well once you have hit pay dirt! The fully integrated
Mud-logging GC Systems are small and lightweight and all DPS
systems are modular for expandability, upgrades, and easy service.

Available Configurations Include:

600-C-093 - Series 600 Mud Logging GC Analyzer (FID, FID, Valve, 2m)
500-C2-093 - Companion 2 Portable Mud Logging GC Analyzer (FID,
FID, Valve, 2m)

Series 600 GC

Low Level Natural Gas Standard

Instruments. lnc.
www.dps-insfruments.com

i -8 [T
bl il

FID Detector #1

Detector Temperature = 200C
Gain = 4

Collector = -100V

Valve = 100C

Carrier = Hydrogen @ 250 kPa
Column = 4m x 1/8” 20% OV-1
Temp Program = 110C [sothermal

-

o -8 [T
ki

Peak Component Area
1 Methane 295.5
2 Ethane 604.1
3 Propane 370.9
FID Detector #2 H
4 iso-Butane 159.0
gg;:c:osr Temperature = 200C 5 n-Butane 159.7
. Collector = -100V o 6 n-Pentane 205.5
Companion 2 Portable GC Valve - 100C
Carrier = Hydrogen @ 50 kPa
Column = None
Temp Program = 110C Isothermal Peak Component Area
1 Total Hydrocarbons 271.2

Int w/o Int  External
0.02 20.2 18.2
0.019 33.6 31.2
0.008 2 20.
9.
9.

wio—

Units

1010 Heating Value of
1769.7 Compound

2516.1
3251.9
3262.3

4008.7

~ Total BTU Valve

Mole Fraction

External
5.6%

A

Seecifications may change without notice.
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wa. Petrochemical m E B
Natural Gas - Heating Valve & Permanent Gases

Instruments. lnc.
www.dps-instruments.com

Every day millions of cubic feet of natural gas flow through pipelines
around the world. The heating value, sometimes measured as BTU,
determines the cost and ultimate value of the natural gas. The natural
gas mavy either be in a gas or liquid phase. Larger hydrocarbons always
have a higher heating value. Additionally, it is important to know the
contribution of the Permanent Gases (H2, 02, N2, CO & C02) in the
sample. DPS has engineered a GC system to analyze all of these
compounds simultaneously using the reliable Series 600 Lab GC, or the
rugged Companion 2 Portable GC. The DPS Natural Gas GC Systems
automatically sample and analyze the natural gases coming from these
pirelines. The analysis of C1 - C5 hydrocarbons with our sensitive FID
detector, Permanent Gases with the universal HID detector, and a
Methanizer for the Carbon Dioxide. The Heating Value is automatically
calculated and reported after each analysis. The fully infegrated Natural
Gas GC Systems are small and lightweight and all DPS systems are
modular for expandability, upgrades, and easy service.

Available Configurations Include:

600-C-135 - Series 600 Natural Gas GC Analyzer (HID, FID/Methanizer,
Valve, 2 Columns)

500-C2-135 - Companion 2 Natural Gas GC Analyzer (HID, FID/Methanizer,
Valve, 2 Columns)

Series 600 GC

Bigh Level Natural Gas Standard

"':'1-‘:'1 FID Detector Component Area  Int w/o Int External Units
Detector Temperature = 375C Methane 18421.9 0.915 924.2 921.9 1010
Gain = 4 co2 1185.4 0.04 0.04 3.98 0
Collector = -100V Ethane 1055.4 0.015 26.5 23 2 1769.7
Methanizer Propane 385.2 0.008 20.1 20.0 2516.1
Valve = 100C iso-Butane 124.8 0.003 9.8 9.8 3251.9
Carrier = Hydrogen @ 100 kPa n-Butane 130.9 0 003 9.8 9.8 3262.3
Column = 4m x 1/8” 20% OV-1 n-Pentane 194.1 12.0 Q 4008.7
Teme Program = 60C (hold 2 Min) 0 981 1002.4 1000.6,
to 150C @45C/min .
; Heating Value of
Compound
E Mole Fraction
J Total BTU Valve
.ﬂ
@
2
=
o
f HID Detector Component Area External
=]
o Detector Temperature = 200C Hydrogen 58.4 1.0
£ Gain = 4 Oxygen 194.9 1.0
§ Collector = -100V Nitrogen  4278.8 95.0
High Voltage = 800V Methane 569.6 1.0
8 Valve = 100C co 257.2 1.0
= Carrier = Helium @ 130 kPa
«© Column = 2m x 1/8” Mol Sieve
'8 Temp Program = 80C [sothermal i
b i
© &
£ 2 8
(%]
2 ﬁu._
oL Companion 2 Portable GC 150008
QE T K.
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DPS Natural Gas Layouts

| Companion 2 GC Small Righ Pressure

Valve Oven Gas Cylinder

Power connection
with breaker
and line filter

Gas Connections

Detectors

Rugged
watertight
case

Color Touchscreen

USB & Ethernet
Connections

GC Oven On-Column [njectors

Series 00 GC

Flow Through
Oven Cooling

Voltage Selecti
(120 or 240Va

Detectors

Cooling Fan

Sample [nlet
EPC Inlets
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Plumbing Diagram

Load: In Step 1 the samele is loaded onto the fixed volume sample loop with the valve in the OFF
position. The sample can be loaded either under positive pressure, or the with the aid of a built-in

Vacuum Pump. The same carrier gas flows through each column, however a sample, or standard can
always be manually injected into either [niector.

[nject: The Sample Valve is rotated
to the ON position and the carrier
gases sweep the components
from the Sample Loop and splits it
between the the analvtical
columns. The permanent gases
are separated in a molecular
sieve column going to the HID
detector. For the C1-C5
hydrocarbon separation we use a
2m packed column which goes to
the FID detector.

GC Plumbing : 10-Fort Matural Gas - Step 1 I

Backflush: The Samele Valve is
rotated back to the OFF position
and the heavier compounds are F——
swept from the molecular sieve Injoct Samele
column to keep it clean.

Fast Cycle Times: For the fastest
cycle times the Column Oven
temperature is held constant, so
that one sample can be run
iommediately after another. We
use a Pressure Program Ramp fo e
push the heavier compounds pekish et S
through the column faster. s

(| Mol Bharwe
Codumn

n 1 EH st s

Natural Gas
Plumbing Diagram

Results Log
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The sample results can be stored and reported in various ways. One convenient method of storing a
vast amount of sample data is in a Results Log. A separate Results Log can be generated for each
detector. [n the example above the first analysis is a low level calibration standard. The subseauent
analyses are from a sample stream coming from the well. The BTU value is reported next to each
compound. The sample results can be stored on the hard drive of the computer inside the GC, or on
an external computer via an ethernet connection.
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GC Control Software

nielal  Eninial Ramp  Firal
Temp  Bald Rate Teme  Hald
L o0 ] [ T

Easy to learn and master using a
Graphical User [nterface (GUI) and
Color Touch Screen.

Editors let vou customize the files
associafted with the GC Method.

Method Name
HATGAS s
o [ mateas ([
r I
NATGAE |
A0 )]
13
Iniriaf  Enfnal Rampe  Fisal
Pres  Haild Rate  Pres
(N E0.0 ] o0 6o
File Selection Arrows

Navigation Buttons to Quickly iume
from one screen to another.
Most pages are ohe button away!

[ FH

Keyboard Number Pad
to Enter Filenames for entering Values
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GC Status pages display the
parameters in the method, both

graphically and as text and values.

o i e

D] save

DET ()
 Zero | 05U e e

EPCZ (kPa) ma

Method Editor

System Status

System status
pages display
the health
and viability
of the GC

instrument.

varven [IETEI
retay: I vecve: IEEEE
recavs T  vecve: IEEE

pecavs I erc EEEEE
pecavs I erc: EIEEER
vacvum  EEIEIN
exrracror (BTN
acruator N 23

Diagnostics Configure Names



Natural Gas GC Specificafions:

Electronics Module:
- Enter and store GC Methods via Color Touch Screen
- Actual and set-point display of all GC parameters
- Safety Limits on all user entered parameters
- Oven Temperature Programs (OTP) with Multiple Ramps
- Pressure Programs for Carrier Gases with Multirle Ramps
- Timeline for seqauencing Relays and Valve
- Detector Control of all Parameters on one page
- Electronic Pressure Controllers (EPC’s):
Atmospheric Pressure & Temperature Compensation
EPC Pressure Control with 0.1 kPa set-point resolution
- Plug and Play GC Control, Oven, and Detector Board
- Microprocessor Controlled
- Proprietary Digital Signal Processing
- Digital Signal Outputs for each Detector
- Universal voltage input (85 - 240 Vac) with line
filter and breaker.

Detector:

HID - Helium lonization Detector (10 ppm detection limit,
dependent on samele loop size)

FID - Flamelonization Detector ( 1ng detection limit,
dependent on samele loop size)

- 400 °C Temperature Limit with 0.1 °C sef-point resolution
- 24-bit Digital Outputs for the detector via USB
- EPC Pressure Control with 0.1 kPa set-point resolution

Columns:
1m Molecular Sieve, 2m 20% Ov- 1

Results:
Automatically calibration corrected and reported

Wabsite HEW : vwrww . chromalytic.nel.a

Series 600 Oven Module:

- Ambient t0 400°C Column Oven

- Upto 100 °C per/min Oven Ramp
- Fast Cooldown 300°C fo 50°C in 3.5 min

- 1000 watt total Heater Elements

- Temperature Ramps with 0.1 °C sef-point resolution

- 23 %23 % 20 cm area for Glass, SS, or Capillary Columns

Companion 2 Oven Module:

- Ambient to 325 °C Column Oven

- Up t0 80 °C per/min Oven Ramp

- Fast Cooldown 300°C to 50°C < 4 min

- 200 watt Heater Element

- Temperature Ramps with 0.1 °C sef-point resolution

- 12.5% 10.5% 12.5 cm area for Packed, or Capillary Columns
- Tamps af 48 Udc fotal power consumetion

Built-In Accessories:

- Sample Valve - Electronically Actuated

- Heated Valve Oven

- Vacuum Pume

- Air Comeressor for FID’s

- Calibration Gas & Stream Selection Solenoid

[njector:
- Heated On-column [njectors
- Multirle Pressure Ramps with 0.1 kPa set-point resolution

Data Communications:
- Bi-directional communication with popular Data System

Network Connectivity:

- Enterprise Compatible Network GC running Windows XPe

- Ethernet Connection using Windows Network Protocol

- 0n Board ETX Computer for GC Control and
Data Acaquisition

- Remote Control of GC and Data Acauisition

over LAN
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Lab Quality Analyses in the Field,
“It Goes with you Anywhere!”

;iiI‘LW& Inc.




DPS Mudlogging Layouts

Comfamon 2GC Small Righ Pressure

Valve Oven Gas Cylinder

Power connection
with breaker
and line filter

Gas Connections

Detectors

Rugged Color Touchscreen
waftertight
case
USB & Ethernet
Connections
GC Oven On-Column [niectors
Series 600 GC
Detectors ""‘ === Flow Through

Oven Cooling

Voltage Selecti
(120 or 240Va

Cooling Fan

Sample [nlet
EPC Inlets



Plumbing Diagram

Load: The sample is simultaneously [oaded onto both sample loops, either under positive pressure, or
the with the aid of a built-in Vacuum Pump. [ndependent carrier gases connect to each iniector. A
sample, or standard can always be manually iniected into either [njector.

[nject: The Sample Valve is rotated to the ON position and the carrier gases sweep the components
from the Sample Loop onto the analytical column and to the THC detector. For the C1-C5
hydrocarbon separation we use a 2m packed column. For the fastest cvcle times the Column QOven
temperature is held constant, however we use a Pressure Program Ramp fo push the heavier
compounds through the column faster. For the Total Hvdrocarbon analysis there is ho column
connected to the 2nd injector and all of the hydrocarbons pass to the detector together generating a
THC peak, that can be quantitated and reported.

[ GC Plumbing : 10-Port Mudicgger |

TS g
ecior 1 [ .(':) hs.-' i
Carriart 3 ) i = 1‘;: £ 3
\_:I \_I ) L G = irjacicr 1
ﬂ‘#

e «—ﬂim;ﬁ A\
1 L1k l THE
Deecied

au

Amplas
Dual Samele Loopr
Plumbing Diagram GC Plumbing : 10-Port Mudlogger [
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Injuztar?
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Imjact Samples

Results Log
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The sample results can be stored and reported in various ways. One convenient method of storing a
vast amount of sample data is in a Results Log. A separate Results Log can be generated for each
detector. [n the example above the first analysis is a low level calibration standard. The subseauent
analyses are from a sample stream coming from the well. The BTU value is reported next to each
compound. The sample results can be stored on the hard drive of the computer inside the GC, or on
an external computer via an ethernet connection.
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GC Control Software

Inieial  Enfrial

Temp Hall  Ruie  Tems
* MITEo (50 110e 24

Easy to learn and master using a
Graphical User [nterface (GUI) and
Color Touch Screen.

Editors let you customize the files
associafted with the GC Method.

Method Name

Daratan
2 Mim

iniiaf fnitial  Ramp  Fieal
Pres Hold  Rume  Pres
* FEIEN LS 7000 4400

File Selection Arrows

Navigation Buttons to Quickly iume
from one screen to another.
Most pages are ohe button away!

Pres  Hakd Rate  Pres
r 800 LO It Boud

Keyboard Number ?ad
to Enter Filenames for entering Values



GC Status pages display the
parameters in the method, both

graphically and as fext and values.

ECETI

Detectar On

DET fc)
[ Zero | 0.5 Jusithes

Method Editor

System Status

Detecrar On

DET 1)
| Zero | 0-50 iy

System status
pages display
the health
and viability
of the GC :
instrument. s
ETZl mupLnG %00

e

retavt IR

recav: I vawer EETEEE

retavs I vacve: IR

pecavs IIEEE  vawe: I

pecavs HIEEE  erct T

pecavs I erc: EEEE
vacvum  EEEIE
extracTor B
acruator N B3
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Mudlogging GC Specifications:

Electronics Module:
- Enter and store GC Methods via Color Touch Screen
- Actual and set-point display of all GC parameters
- Safety Limits on all user entered parameters
- Oven Temperature Programs (OTP) with Multiple Ramps
- Pressure Programs for Carrier Gases with Multirle Ramps
- Timeline for seqauencing Relays and Valve
- Detector Control of all Parameters on one page
- Electronic Pressure Controllers (EPC’s):
Atmospheric Pressure & Temperature Compensation
EPC Pressure Control with 0.1 kPa set-point resolution
- Plug and Play GC Control, Oven, and Detector Board
- Microprocessor Controlled
- Proprietary Digital Signal Processing
- Digital Signal Outputs for each Detector
- Universal voltage input (85 - 240 Vac) with line
filter and breaker.

Detectors:
FID - Flame lonization Detector (1 ppm detection limif,
dependent on sample loop size)

- 400 °C Temperature Limit with 0.1 °C sef-point resolution
- 24-bit Digital Outputs for the detector via USB
- EPC Pressure Control with 0.1 kPa sef-point resolution

Column;
2m 20% OV- 1

Results:
Automatically calibration corrected and reported

Wabsite HEW : vwrww . chromalytic.nel.a

Series 600 Oven Module:

- Ambient t0 400°C Column Oven

- Upto 100 °C per/min Oven Ramp
- Fast Cooldown 300°C fo 50°C in 3.5 min

- 1000 watt total Heater Elements

- Temperature Ramps with 0.1 °C sef-point resolution

- 23 %23 % 20 cm area for Glass, SS, or Capillary Columns

Companion 2 Oven Module:

- Ambient to 325 °C Column Oven

- Up t0 80 °C per/min Oven Ramp

- Fast Cooldown 300°C to 50°C < 4 min

- 200 watt Heater Element

- Temperature Ramps with 0.1 °C sef-point resolution

- 12.5% 10.5% 12.5 cm area for Packed, or Capillary Columns
- Tamps af 48 Udc fotal power consumetion

Built-In Accessories:

- Sample Valve - Electronically Actuated

- Heated Valve Oven

- Vacuum Pume

- Air Comeressor for FID’s

- Calibration Gas & Stream Selection Solenoid

[njector:
- Cool On-column [njectors
- Multirle Pressure Ramps with 0.1 kPa set-point resolution

Data Communications:
- Bi-directional communication with popular Data System

Network Connectivity:

- Enterprise Compatible Network GC running Windows XPe

- Ethernet Connection using Windows Network Protocol

- 0n Board ETX Computer for GC Control and
Data Acaquisition

- Remote Control of GC and Data Acauisition

over LAN
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DPS Companion Method 25 Layout

Gas Connection

Small High Pressure
Gas Cylinder

Transfer Line Power conhnection

with breaker
and line filter

FID Detector

Rugged
watertight
case

On-Column [njector

GC Oven Samele Probe

Sample Valve and Valve Oven

Fan and Oven Element

Packed Column - Im
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Plumbing Diagram

Load Air Sample: The vacuum pume draws the samele from the Transfer Line through the fixed
Sample Loop fo the pume to limit any possible cross contamination between samples. The entire
sequence of the Method 25 GC Analyzer is automated through the Timeline of the DPS Conftrol
Software for the analysis of one sample, or the system can be set up fo run unattended 24/,
collecting and analyzing samples
every few minutes.

| /&C Flumbing : 10-Fart Backflush - Sep 1 |

Backflush Configuration: With the > -
Backflush plumbing configuration the 5 P
sample is iniected into the column by
rotating the valve. The valve and
sample lines are heated creating a

inert sample path. When the ¥ PP
compounds of interest have eluted il ' L=
from the column, the rest of the T TR T e T

compounds can be Backflushed out r
of the column to the detector as one
peak, which represents the total of
all other compounds. For a Method
25 analysis Methane is allowed to
elute form the column and then the

Calumn

valve is rotated back to Backflush all sr b - L

of the other compounds forming the .

non-Methane peak. Both Methane [_GC Prumbing : 10-Port Backfush - Stap 3 |

and non-Methane constituents are - e

calibrated separately. By simply
adjusting the time at which the valve
rotates back, the analysis could be
altered fo separate Methane, Ethane
and then a total of C3+ compounds. T ——
Using the same technique the valve e Euckfiamt Harm e
can be rotated to Backflush after

any carbon group C1, C2, C3, C4, C5

etc. Backflush

Plumbing Diagram

Results, Data & Conncetivity

Results: The Results can be saved for each samele, or they can be printed, or they can be
tabulated into a .LOG file, when vou are collecting a vast amount of data over a long time period.
The format of the. LOG file is text, so it can be orened by any word processing program.

Data and Connectivity: The built-in computer is used to collect and store the data. Data can
also be coried to a USB Stick to transfer to another computer. Data can be transferred from the
built-in computer to another computer on the LAN through the Ethernet port using standard
Windows protocols. Or, we can use a USB cable to connect the GC to the remote computer where
the data can be collected and stored on that hard drive.
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Method 25 GC Specifications:

Electronics Module:
- Enter and store GC Methods via Color Touch Screen
- Actual and set-point display of all GC parameters
- Safety Limits on all user entered parameters
- Oven Temperature Programs (OTP) with Multiple Ramps
- Pressure Programs for Carrier Gases with Multirle Ramps
- Timeline for sequencing Relays and Valve
- Detector Control of all Parameters on one page
- Electronic Pressure Controllers (EPC’s):
Atmoseheric Pressure & Temperature Compensation
EPC Pressure Control with 0.1 kPa set-point resolution
- Plug and Play GC Control, Oven, and Detector Board
- Microprocessor Controlled
- Proprietary Digital Signal Processing
- Digital Signal Outeuts for each Detector
- Universal voltage input (85 - 240 Vac) with line
filter and breaker.

Detectors:
FID - Flame lonization Detector

- 400 °C Temperature Limit with 0.1 °C set-point resolution
- 24-bit Digital Outputs for the detector via USB
- EPC Pressure Control with 0.1 kPa sef-point resolution

Columns:
Packed, or Capillary Columns

Results:
Automatically calibration corrected and reported

Lab Quality Analvses in the Field,

“It Goes with you Anywhere!”
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Series 600 Oven Module:
- Ambient t0 400°C Column Oven
- Up to 100 °C per/min Oven Ramp
- Fast Cooldown 300°C to 50°C in 3.5 min
- 1000 watt total Heater Elements
- Temperature Ramps with 0.1 °C sef-point resolution
- 23 %23 % 20 cm area for Glass, SS, or Capillary Columns

Companion Oven Module:
- Ambient to 325 °C Column Oven
- Up t0 80 °C per/min Oven Ramp
- Fast Cooldown 300°C t0 50°C < 4 min
- 200 watt Heater Element
- Temperature Ramps with 0.1 °C sef-point resolution

- 12.5% 10.5% 12.5 cm area for Packed, or Capillary Columns
- Tamps af 48 Udc fotal power consumetion

Built-In Accessories:

- Backflush Sample Plumbing
- Heated Transfer Line

- Air Comeressor for FID

[njectors:
- Heated On-column Injector
- Multirle Pressure Ramps with 0.1 kPa set-point resolution

Data Communications:
- Bi-directional communication with popular Data System

Network Connectivity:
- Enterprise Compatible Network GC running Windows XPe
- Ethernet Connection using Windows Network Protocol
- 0n Board ETX Computer for GC Control and
Data Acauisition
- Remote Control of GC and Data Acauisition
over LAN

Instruments, (nc.
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Transformer Oil Gas Analysis - TOGA

The DPS Micro-TCD TOGA GC System is designed fo analvze oil from electrical
insulation materials that may have decomposed under thermal, or electrical
stresses following ASTM 3612C for gas analysis using headsprace injection. The
gaseous decomposition products indicate the type of faulf inside the fransformer.

The DPS Micro-TCD TOGA GC System separafes all 11 components in one
injection; Hydrogen, Oxygen, Nifrogen, Methane, Carbon Monoxide, Ethane, Carbon
Dioxide, Ethylene, Propane, Acetvlene, and Propylene. All compounds are defectfed
fo 1ppm with the ulfra-sensitive Micro-TCD Detector (Micro-machined Thermal
Conductivity Detector) in less than 2 minufes.

The headspace sample is heated and sftirred by the 42 vial Aufosameler prior fo
injection info the 2 channel TOGA GC System. The Ist Channel separafes the
permanent gases and the 2nd Channel separafes the C2-C3 hydrocarbons and COZ2.
With the 6 heating chamber oven, the Aufosameler can injiect a sample every 5 min,
making this the fastest TOGA analvzer ever.

The combined power of a 42 vial Dynamic Headspace Aufosameler and the
rugged and versatile DPS Micro-TCD GC make this routine analysis quick and easy.

Powerful Combination
Micro-TCD TOGA GC System
Permanent Gases &
Light Avdrocarbons
Dissolved in oil!

SuoleII|ddy D9 GI.L-0II

Headspace Aufosamepler

Micro-TCD GC Sysfem

General Specifications:

- Micro-TCD Gas Chromafograrh
- 42 Vial Headspace Autosampler
- TOGA analysis in less than 2 min

- 2 Channels - GC Column Oven/Micro-TCD’s
- Fast & Accurafe with Low Maintfenance

- Easy Chromatography Dafa Sysfem

- Ulfra Compact and Lightweight,

GC (20 x 15 x 10 cm), approximately 8 kg m ﬂ E

AS (33 x 64 x 32 cm), approximately 10 kg Instruments, Inc.



Gas/Sample

DPS Micro-TCD GC Lavout Connections

Exchangeable Carfridge

Rear View

Control Module

Mounting Plate

Power

(/0
DPS Micro GC Channel
GC Oven
Pre-Column
Analytical Column

2 Micro-TCD Detectors

Base Plate
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Dynamic Headspace Autosameler

Sample Probes

6 Sample
Vial Oven

42 Vial Tray

Oven Lid - “-

N

Touchscreen

Top View

42 Vial Tray

Vial Oven Lo é:
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DPS Micro-TCD TOGA GC System

Channel 1 - & Moleciilar Sieve column is used to separate
the Permanent Gas components: Hydrogen, Oxygen,
Nitrogen, Methane & Carbon Monoxide using helium as a
carrier gas.

After the compounds elute we back-flush the pre-column to
keep the Molecular Sieve free of heavier compounds.

Permanent Gases
Nitrogen
| Channel |
Oxygen |
| ]
| I
Hydrogen | Methane
I-. I l [ Carbon Monoxide
/ I' I|_ __I I.\_ |I ! -I'Inl|
1] 0] 1 i i 1] ] '] 1 ]
Sl

Channel 2 - a BOND column is used to separate the C2 - C3 Gas
components: Ethane, Carbon Dioxide, Ethvlene, Propane,
Acetylene & Propylene using helium as a carrier gas.

Ethane Cz - C3 COmPOUnds
I Channel 2

Carbon Dioxide |

Propane

|
Ethylene Propylene [

W FIRONT =75« +s1(0)3 97622034 Auatralian Distriburtors
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DPS Micro-TCD TOGA GC Features

Svystem Configuration - A Simple and efficient configuration combining the power of the rugged
Micro-TCD GC with 2 Channels and versatile 42 vial Dynamic Headspace Autosameler. Each Channel
contains a GC Oven, Analytical Column, Pre-Column, 2 Micro-TCD Detectors, [niection Valve, Back-
Flush valve and Electronic & Gas Connections.

Sample Information - The eleven most common compounds are included in this analysis scheme
which meets ASTM-D3612C methodology. The compounds included in this method are H2, 02, N2,
CH4, CO, C2H6, C02, C2H4, C2H2, C3H6, and C3H4. The results from the analysis of these
compounds helps target the underlving fault condition of the transformer. The action [evels indicate
the concentration levels where the falut is severe and action should be taken to mitigate any possible

dangerous situation.
Micro-TCD - Parts per Million (pPm)

No. Compound DL Action Level
1 Hydrogen [-5** 100-500
2 Oxvgen 1 NAa

3 Nitrogen 1 NA

4 Methane 1 100-400
5 Carbon Monoxide 1 100-1000
6 Ethane 1 100-400
[4 Carbon Dioxide 1 150-3000
8 Ethylene 1 500-2000
9 Propane 1 100-500
10 Acetvlene 1 100-400
11 Proplyene 1 100-500

|
|

**Hydrogen - For the lowest possible Hydrogen Detection Limit a 3rd Channel

can be addded to the system specifically for Hydrogen and Nitrogen would be
used as the carrier gas, instead of Helium.




DPS Micro-TCD TOGA GC System Seecifications:

Micro-TCD GC:

Micro GC Channels:
- 2 Micro GC Channels in an Exchangeable Cartridge
- Each GC Channel contains GC Oven, Analvtical
Column,

Pre-Column, 2X Micro-TCD Detectors, [niection and

20MI00 PNOGINN SAUBLY S2UU SUCLEIDEIS

Headspace Autosameler:

Software/GC Control [nterface: Features:

- Enter and store GC Methods via Computer connection - Sampling: 42 Vials 20ml Headspace

- Safety Limits on all user entered parameters - 2X Sample Probes

- Communications: RS232, RS485, Ethernet, Digital [/ - Pull Up Strokes: Up to 15 Strokes

0 - Filling Speed: 0.5 - 100ml/min

- Protocols: Modbus, TCP - Time between Samples: 0 - 100 mins
- Seauencing for Sampling, Injection, Backflush, etc. - Shaking Method: Orbital

- Memory Storage - up to 256Gb - [ncubation Oven: 6 position

- Control for Carrier Gas(s) - [ncubation Time: 0 - 999 mins

- Control for Valves ([njection, Backflush, Sample) - Oven Temperature: 40 - 170C

- Universal voltage input (85 - 240 Vac, 50-60Hz) - Shaker Speed: Very Low to Very High
- Power Supeply - (20 - 28 Vdc) - Shaking Cycles: 0 - 9.9 mins

- Probe [njection Depth: Varaible

- Electrical Control: LAN & TTL
Features: - Dimensions: 330 X 640 x 320mm
- 150 °C Temperature Limit with 0.1 °C set-point resolution - Weight: 10.0kg
- [sothermal Operation - Power Supply: 100-240VAC, 50-60Hz
- Repeatability - < 0.05% RSD
- Cycle Time (Typical) - 60 sec .
- Detection Limit (500ppb - 100%)
- Seauence Controlled [njection Time
- 1 Micro-machined [njector per Channel
- 1 Pre-Column with Backflush per Channel
- 1 Analvtical Column per Channel
- Dimensions: 20 X 15X 10 cm
- Weight: 10.0kg

Micro-TCD GC Sysfem
Headspace Aufrosameler

Transformer Qil Gas Analvsis - TOGA
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DPS Series 600 TOGA Layout

Sample Probe Headspace Autosampler

Vial Heater
and Stirrer

[njectors

GC Oven

Touchscreen

2 Columns
inside Oven

Color Touchscreen

Valve Oven

Autosampler Plate

FID/Methanizer Detector \

AID Detector

Sample Probe |

Headspace Vials

Gas Connections

RID Switch
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DPS Companion 2 TOGA Lavout

Small High Pressure Gas Cvlinder
Gas Connections \

Power connection
with breaker
and line filter

Rueegd
watertight Vial Heater
case and Cover
FID Detector
GC Oven
BID Detector
On-Column [njector
Valve Oven
\ Headspace Vials
2 Columns BID Switch ‘

* inside Oven
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TOGA Plumbing Diagram

TOGA Headspace Concentrator - The
Headspace Concentrator for Companion GC’s
are built right in to provide the shortest
possible sample path. The Samele Vial is
heated and then consistently Pressurized
before loading the Sample Loop. A fixed
Sample Loop ensures reproducible sampling
and the sample lines are Flushed between

analyses to limit any cross over contamination.

The entire seauence of the Headspace
Concentrator is automated through the
Timeline seauence of the DPS GC Control
Software for the analysis of one sample at a
time, while two other samples are heated to
equilibrate.

TOGA Plumbing Diagram - In the 1st Step
the carrier gas is diverted to Flush out the
Sample Lines between runs. During the 2nd
Step the carrier gas flows to the analvtical
column and the Headspace Vial is heated with
the Vial Heater and allowed to equilibrate. The
Sample Probe is then inserted into the
Headspace Vial. During the 3rd Step the
Headspace Vial is pressurized for a few
seconds. [n the 4th Step the sample is loaded
onto the Sample Loop by releasing the
pressure in the headspace vial. [n the 5th Step
the Sample Valve is rotated to the ON position
and the carrier gas sweeps the components
from the Samele Loop onto the analvtical
columns.

TOGA Column Configuration - The uniaue 2
column configuration simelifies the comeound
separation and analysis of the TOGA
Headspace sample. The columns are plumbed
in series through the same Sample Valve as
the Headspace Concentrator.

In Step 5 the Sample Valve is rotated to [niect
the samele onto the analvtical columns. The
Silica Gel column retains CO2 & the C2+
hydrocarbons, while the lighter compounds
(H2, 02, N2, CH4, & CO) pass through and
are further separated on the Molecular Sieve
column. Once the lighter compounds have been
separated the valve is rotated back in Step 6
and the heavier compounds (CO2 & C2+
hydrocarbons) are separated on the Silica Gel
column.

G P‘Iumblllg: TOeG& Hnudzgul:u = Sep 1

Wl i Poas ke “0F ™
Flush Sampie Path

G Plumbing: TOGA Headspacs - Siep 2

‘faker In Posilios "0FF"
Fguiihrats Headepacs Vil

GC Plumibing: TOGA Hoadspace - Step 3

.

Saparie Pernnesn: Ganes

Wiva s Paaltion “OFF*
Soparstn GOI, G236
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TOGA Headspace

Plumbing Diagram
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Vial Preparation Station

Clean Headspace Vials - One of the most difficult
parts of the TOGA analyses is the sampling
proceedure. The first step is faking a gas tight
syringe and inserting the needle under the

i

sureface of the oil fo get a representative sample. p
The second step in injecting the oil into a clean vial. — -
If either step is hot sucessful, then you will see -
Oxygen and Nitrogen contamination from the air. e
Evazvaia Vi Fill wichi Hadl v

To insure that the sample vial is clean we have builf in
a Vial Preparation Station. Using the same
technique that cvlinder manufacturers emeloy to
clean gas cvlinders between uses; we evacuate,
then re-fill the vial with helium several times to
reduce Oxygen and Nitrogen to low ppm levels.
The helium comes from the same supply as the
carrier gas. A 2nd Method is loaded in the DPS
Software fo automatically clean the vials. The
sample probe is inserted through the septum and
the START button is pressed. The vials are
prepared one at a time, but several can be

prepared at once to be used throughout the day.

Plumbing Diagram - The first diagram is simplified
to show that we evacuate and re-fill the vial using
- carrier gas. The 2nd diagram is the atual plumbing
configuration when the Vial Preparation Station is
connected to the rest of the TOGA plumbing.

TOGA Vial Preparation Diagrams
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TOGA GC Control Software

DOETA W ssoms
Inirial  Cninal Ramp  Fisal Final %
Temp  Hald Rute Teme  Hold

L E00 [T IR0 2440 1.0 8

Easy to learn and master using a
Graphical User [nterface (GUI) and
Color Touch Screen.

. S T
Editors let you customize the files e S - Y
associated with the GC Method. Oven Temp Program Editor
rocn (R T —
£l IJIEEIB . lﬂ'ﬁ I.I:IH!i'l P
Method Name ST pesion L. Ak
0,10 FLUSH 8
B 1300 —
TOGH :
SIWE (3
4 D
o [ 3
GA |
4 —"h -
4 .3 R
Inirtad I-I'rl‘r;ial Ramp  Fimal
Pres  Hold Ruie  Fres Haold
OO | 500 [N Lo 2000 240
File Selection Arrows

Navigation Buttons to Quickly ijump
from one screen to another.
Most pages are onhe button away!

Keyboard Numbef Pad
to Enter Filenames for entering Values
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GC Status pages display the
parameters in the method, both

graphically and as text and values.

Method Editor

System Status

BLOT rz Le ] "~ = (4] L L] L)

e

“ “ “ Il
WES

EFCE

EHTERRALS =

Diagnostics

System status
pages display
the health
and viability
of the GC

instrument.
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Plumbing - Steps 1...6




TOGA Gas Chromatograph Features

System Configuration - A Simple and efficient configuration using two packed columns, one valve,
and a single RID Detector, or the HID in series with a FID/Methanizer The Silica Gel column
separates all of the compounds except it has trouble with the permanent gases. To solve this
problem, we have added a Molecular Sieve column in series with the Silica Gel column to separate the
permanent gases. Once they are separated we switch the valve back to take the Molecular Sieve
column out of the sample path and let the remaining compounds travel through the Silica Gel column

to the BID detector.

Sample Information - The eleven most common compounds are included in this analysis scheme
which meets ASTM-D3612C methodology. The compounds included in this method are H2, 02, N2,
ChH4, CO, C2H6, C02, C2H4, C2H2, C3H6, and C3H4. The results from the analysis of these
compounds helps target the underlying fault condition of the transformer. The action [evels indicate
the concentration levels where the falut is severe and action should be taken to mitigate any possible

dangerous situation.
Parts per Million (pPm)
aID FID/Methanizer

No. Compound Detection Limit Detection Limit Action Level
1 Hydrogen 50 NA 100-500
2 Oxvygen 10 NA NA

3 Nitrogen 10 NA NA

4 Methane 10 1 100-400
5 Carbon Monoxide 10 1 100-1000
6 Ethane 10 1 100-400
(4 Carbon Dioxide 10 1 150-3000
8 Ethylene 10 1 500-2000
9 Propane 10 1 100-500
10 Acetylene 10 1 100-400
11 Proplyene 10 1 100-500

Headspace Accessory - The built-in headspace vial accessory, including vial heater, samele valve,
pressure and vent solenoids, and sampling probe help automate the TOGA analysis in either the
Companion or Series 600 GC TOGA Systems. The pre-purged vial containing the oil sample is heated
and allowed to eauilibrate in the vial heater prior to analysis. There are positions for 3 vials, so once
the first has eauilibrated, the analysis can proceed one sample after another. The analysis is only

manual as far as the user heeds fo insert the samele probe into the headspace vial. The remainder

of the analysis seauence is automated.

Headspace Autosampler - For a completely automated TOGA System the Series 600 GC can be
equirped with a Headspace Autosampler with a 42 vial capacity. The Series 600 TOGA GC and
autosampler work in unison to auotmate vial preparation, oil analysis, and reporting.
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TOGA GC Specifications:

Electronics Module:
- Enter and store GC Methods via Color Touch Screen
- Actual and set-point display of all GC parameters
- Safety Limits on all user entered parameters
- Oven Temperature Programs (OTP) with Multiple Ramps
- Pressure Programs for Carrier Gases with Multirle Ramps
- Timeline for sequencing Relays and Valve
- Detector Control of all Parameters on one page
- Electronic Pressure Controllers (EPC’s):
Atmospheric Pressure & Temperature Compensation
EPC Pressure Control with 0.1 kPa set-point resolution
- Plug and Play GC Control, Oven, and Detector Board
- Microprocessor Controlled
- Proprietary Digital Signal Processing
- Digital Signal Outeuts for each Detector
- Universal voltage input (85 - 240 Vac) with line
filter and breaker.

Detector:

HID - Relium lonization Detector (10 ppm detection limit)
FID - Flame lonization Detector (1 ppm detection limit)
Methanizer - Converts CO & CO2 to Methane (1ppm DL)

- 400 °C Temperature Limit with 0.1 °C sef-point resolution
- 24-bit Digital Outputs for the detector via USB
- EPC Pressure Control with 0.1 kPa sef-point resolution

Columns:

Molecular Sieve
Silica Gel

Results:
Automatically calibration corrected and reported in % or PPm

Lab Quality Analyses in the Field,
“It Goes with you Anywhere!”’

- Up to 100 °C per/min Oven Ramp

- Fast Cooldown 300 °C to 50°C in 3.5 min

- 1000 watt tofal Heater Elements

- Temperature Ramps with 0.1 °C set-point resolution

- 23X 23 % 20 cm area for Glass, SS, or Capillary Columns

- Ambient fo 325 °C Column Oven

- Up t0 80 °C per/min Oven Ramp

- Fast Cooldown 300°C to 50°C < 4 min

- 200 watt Heater Element

- Temperature Ramps with 0.1 °C set-point resolution

- 12.5% 10.5% 12.5 cm area for Packed, or Capillary Columns
- Tamps af 48 Udc fotal power consumetion

- Sample Valve - Electronically Actuated
- Heated Valve Oven

- Headspace Concentrafor

- Headspace Vial Prep Station

- Flow Control Solenoids

- Heated On-column Injector
- Multirle Pressure Ramps with 0.1 kPa set-point resolution

- Bi-directional communication with popular Data System

- Enterprise Compatible Network GC running Windows XPe
- Ethernet Connection using Windows Network Profocol
- 0n Board ETX Computer for GC Control and

- Remote Control of GC and Data Acauisition

Series 600 Oven Module:
- Ambient to 400°C Column Oven

Companion 2 Oven Module:

Built-In Accessories:

[njector:

Data Communications:

Network Connectivity:

Data Acauisition

over LAN
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DPS Companion 2 Perma-Gas + Sulfur GC Lavout

Small High Pressure
Gas Cvlinders

Valve Oven

Rugged
watertight
case

Power connection
with breaker
and line filter

Gas Connections

BID Detector
PID Detector

Color Touchscreen

USB & Ethernet

GC Oven Connections

Heated On-Column [njectors
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Plumbing Diagram

Sample Analysis - The Gas Sample Valve and
heated Valve Oven for the Companion GC’s are
built right in to provide the shortest possible [__GC Plumbing : Perma-Gas 1 + Sulfur___|
sample path. The Sample Line is connected to
the Valve Oven and from there all of there the
entire sample path is heated to [imit possible
carry over. A fixed Sample Loop ensures
reproducible sameling and is Flushed between
analyses. The sampling and analysis seauence
is automated through the Timeline of the DPS T Vatve in Positon 0P~
GC Control Software. The analysis can be set up
to run unattended 24/7 collecting, processing,
and storing all of the data.

The unique 2 column configuration simplifies the
compound separation and analysis. The columns
are plumbed in series through the heated
Sample Valve.

SANPLE Valve In Position "OFF"
[ Load Sample Loop

| GC Plumbing : Perma-Gas 1 + Sulfur - Step 2 |

Plumbing Diagram - In the 1st Step the sample
is loaded on the Sample Loop with the built-in
vacuum pump. During Step 2 the Sample Valve
is rotated to [nject the sample simultaneously
onto the Silica Gel and XL-Sulfur analyfical
columns. The XL-Sulfur separates the Sulfur
compounds,which are detected by the PID
detector down into the ppb range. The Silica Gel
column retains CO2 & the C2+ hydrocarbons, [_GC Plumbing : Perma-Gas 1 + Sulfur - Step3 |
while the lighter compounds (H2, 02, N2, CH4,
& CO0) pass through and are further separated
on the Molecular Sieve column. Once the lighter
compounds have been separated the valve is
rotated back in Step 3 and the heavier
compounds (CO2 & C2+ hydrocarbons) are
separated on the Silica Gel column.

N Separate Permanent Gases

IN Sep €02, C2+ Comp:

Perma-Gas + Sulfur
Plumbing Diagram

Results, Data & Connectivity

Results: The results and chromatogram are stored on the hard drive. Additionally, for each
channel a log file summary of the compounds detected is a convenient way of looking af [arge
amounts of data collected over time.

Data and Connectivity: The built-in computer is used to collect and store the data. Data can
also be coried to a USB Stick to transfer to another computer. Data can be transferred from the
built-in computer to another computer on the LAN through the Ethernet port using standard
Windows protocols. Or, we can use a USB cable to connect the GC to the remote computer where
the data can be collected and stored on that hard drive.
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GC Control Software e

Dmration

K JETE Sy 280 M

Inipial  Enftial  Ramp  Fieal Hml'

Temp  Hald Haie Teme  Hold
(O 0.0 [N 180 238 143

Easy to learn and master using a
Graphical User [nterface (GUI) and
Color Touch Screen.

Editors let vou customize the files
associafted with the GC Method.
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File Selection Arrows

Navigation Buttons fo Quickly jump
from one screen to another.
Most pages are onhe button away!
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GC Status pages display the
parameters in the method, both

graphically and as fext and values.

T i ldlm
FERMAGHS
ARk save |

Method Editor

System Status

™mMTH
System stajus OUEN
pages display |_
the health B
and viability eRst
of the GC —
instrument. e
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Diagnostics Plumbing Configure Names



Perma-Gas + Sulfur GC Specifications:

Electronics Module:
- Enter and store GC Methods via Color Touch Screen
- Actual and set-point display of all GC parameters
- Safety Limits on all user entered parameters
- Oven Temperature Programs (OTP) with Multiple Ramps
- Pressure Programs for Carrier Gases with Multirle Ramps
- Timeline for sequencing Relays and Valve
- Detector Control of all Parameters on one page
- Electronic Pressure Controllers (EPC’s):
Atmospheric Pressure & Temperature Compensation
EPC Pressure Control with 0.1 kPa set-point resolution
- Plug and Play GC Control, Oven, and Detector Board
- Microprocessor Controlled
- Proprietary Digital Signal Processing
- Digital Signal Outputs for each Detector
- Universal voltage input (85 - 240 Vac) with line
filter and breaker.

Detector:

AID - Helium lonization Detector (10 ppm detection limit)

PID - Photoionization Detector (100ppb detection limit)
(dependent on samele loop size)

- 400 °C Temperature Limit with 0.1 °C sef-point resolution
- 24-bit Digital Outputs for the detector via USB
- EPC Pressure Control with 0.1 kPa set-point resolution

Columns:
Im Molecular Sieve, 2m Silica Gel, 2m Micro-packed

Results:
Automatically calibration corrected and reported

Lab Quality Analyses in the Field,
“If Goes with you Anywhere!”

G FAR O 75w +61(0)3 9762 2034
e —

Series 600 Oven Module:
- Ambient to 400°C Column Oven
- Up to 100 °C per/min Oven Ramp
- Fast Cooldown 300 °C to 50°C in 3.5 min
- 1000 watt total Heater Elements
- Temperature Ramps with 0.1°C sef-point resolution
- 23%23x 20 cm area for Glass, SS, or Capillary Columns

Companion 2 Oven Module:
- Ambient to 325 °C Column Oven
- Upto 80 °C per/min Oven Ramp
- Fast Cooldown 300°C to 50°C < 4 min
- 200 watt Heater Element
- Temperature Ramps with 0.1°C set-point resolution

- 12.5% 10.5% 12.5 cm area for Packed, or Capillary Columns
- T amps at 48 Udc total power consumption

Built-In Accessories:

- Sample Valve - Electronically Actuated

- Heated Valve Qven

- Vacuum Pump

- Calibration Gas & Stream Selection Solenoid

Injector:
- Heated On-column Injectors
- Multiple Pressure Rampes with 0.1 kPa set-point resolution

Data Communications:
- Bi-directional communication with popular Data System

Network Connectivity:

- Enterprise Compatible Network GC running Windows XPe

- Ethernet Connection using Windows Network Protocol

- 0n Board ETX Computer for GC Control and
Data Acauisition

- Remote Control of GC and Dafa Acauisition

over LAN
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http://https//www.chromtech.net.au/dps gcs-m5.htm
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